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1. Introduction
In the RAN2#108 meeting [1], following agreements were achieved for 2step RACH triggered by HO:  
	Agreements:

· Rebuilding is NOT supported: This means the CFRA payload size matches one of the payload sizes for CBRA and UE includes C-RNTI in MSGA for CFRA
· The initial RA type is always determined to be 2-step RA if 2-step CFRA is configured in HO
· The PUSCH resource for 2-step CFRA associated with the dedicated preamble will be configured to the UE via dedicated signalling (i.e. will not be included in SIB1).  FFS how and when the PUSCH resources is releases



This contribution discusses the preamble group selection for 2step RACH initiated for HO.
2. Discussion
According to the agreement, MSGA rebuilding is not supported given CFRA is configured for HO, which means the MSGA TB size of CFRA matches the TB size of the preconfigured PUSCH resource based on the PUSCH configuration of preamble group A if group B is not configured for CBRA or the MSGA TB size of CFRA matches the TB size based on the PUSCH configuration associated to one of the preamble groups given preamble group B is configured for CBRA. However there still some issues related to MSGA building and preamble group selection in following cases.

1. Upon switching to CBRA in case the CFRA is used for the first MSGA transmission

As proposed by company’s comments in [3] to section 5.1.2a of [2]: If MSGA has been transmitted using CFRA but has not been transmitted by CBRA, when switching to CBRA, for MSGA has been transmitted UE will select the same group of preambles as was used for the transmission attempt corresponding to the first transmission of MSGA. However first transmission of MsgA is based on CFRA and no preamble group is selected for that.

2. Upon switching from CBRA to CFRA in case another preamble group of CBRA is selected for the first transmission of MSGA

Rebuilding would occur. For example, the TB of PUSCH for CFRA matches the TB size of the PUSCH based on the PUSCH configuration of preamble group A, if the group B is selected for the first MSGA transmission and the MSGA built according to the TB size associated with the PUSCH configuration of groupB is greater than the TB size of CFRA, rebuilding will occur.   
Following solution is considered to solve above problems:

Given the TB size of PUSCH for CFRA matches the TB size based on the PUSCH configuration associated to one of the preamble groups, in case 2step CFRA is configured for HO following should be specified for the preamble group selection for the first MSGA transmission using CBRA:  
If the CFRA resource is used for the first transmission of MSGA, upon switching to CBRA the UE selects the group based on the payload size of MSGA transmitted by CFRA or the UE should select the group associated to the PUSCH configuration whose TB size the MSGA TB of CFRA matches.
If 2step CFRA is configured for HO and the first MSGA transmission is based on CBRA, UE should select the group corresponding to the PUSCH configuration whose TB size the MSGA TB of CFRA matches.

According to recent agreements, one PUSCH configuration is supported by CFRA for HO. Something should be specified on the preamble group selection for the first MSGA transmission using CBRA in case 2step CFRA resource is configured for HO.   
Proposal 1-1: Given that 2step CFRA resource is configured for HO, UE should select the group related to the PUSCH configuration whose TB size matching the TB of CFRA for the first transmission of MSGA using CBRA.
Alternatively, the NW can configure which preamble group related to the PUSCH configuration with the TB size the TB of CFRA matches. The preamble group that CFRA maps to can also be predefined, e.g. group A. The UE can select the group the NW configures mapping to CFRA, or UE selects the group as was predefined for the first MSGA transmission using CBRA.
Proposal 1-2: Alternatively, the UE can select the group that NW configures mapping to CFRA or select the group predefined, e.g. group A, for the first transmission of MSGA using CBRA.
For simple, in order to solve the issue of the latter case, i.e. MSGA rebuilding, the NW can configure the PUSCH configuration of CFRA aligned with the PUSCH associated with group B of CBRA, i.e. the TB based on the PUSCH of CFRA is the same as that based on the PUSCH configuration associated to group B of CBRA. For the first case, if the CFRA resource has been used for the first transmission of MSGA, to facilitate group selection, the UE selects the group based on the payload size of MSGA transmitted by CFRA. 
Proposal 1-3: For simple, to prevent MSGA rebuilding the NW configures the PUSCH configuration of CFRA aligned with the PUSCH associated with group B of CBRA. To facilitate group selection, the UE should select the group based on the payload size of MSGA transmitted by CFRA if the CFRA resource has been used for the first transmission of MSGA. 

In order to adapt to variant payload size, preamble groups as well as associated PUSCH configurations are introduced to 2step CBRA. During HO the UE is in CONNECTED state, probably there is variant payload size as well, the potential MSGA payload could include RRC reconfiguration complete signal, UL traffic data, the MAC CEs plus all the packet headers. If only one PUSCH configuration is supported by CFRA, the TB size of PUSCH used for CFRA can only match with the TB of PUSCH configuration associated to one group of preamble, which cannot adapt with variant payload size in the UE during HO. 

To deliver variant payload during HO, multiple PUSCH configurations, with different resource and MCS, should be introduced to CFRA. The PUSCH configurations of CFRA should align with those of CBRA associated with the preamble groups, i.e. the TBs based on the PUSCH configurations of CFRA should be the same as the TBs based on PUSCH configurations of CBRA to avoid MSGA rebuilding. The PUSCH configurations of CBRA are associated to the preamble groups. The dedicated preamble and PUSCH configurations of CFRA are signalled through dedicated RRC during HO. Thus, NW can indicate the preamble group for each of the PUSCH configurations of CFRA to map.
Proposal 2-1: Multiple PUSCH configurations should be introduced to CFRA for HO to adapt to variant payload. 
Proposal 2-2: To avoid MSGA rebuilding, the PUSCH configurations of CFRA should align with those of CBRA, i.e. the TBs based on the PUSCH configurations of CFRA should be the same as the TBs based on PUSCH configurations of CBRA.
If the CFRA resource is used for the first transmission of MSGA, UE can select the PUSCH configuration based on the potential MSGA size and the nominal required PUSCH power for MSGA (i.e. as specified for CBRA).
Proposal 2-3: If the CFRA resource is used for the first transmission of MSGA, UE can select the PUSCH configuration based on the potential MSGA size and the nominal required PUSCH power for MSGA. 
Something should be specified upon the first switching between CBRA and CFRA on preamble group selection.

Upon switching to CBRA the UE selects the group based on the payload size of MSGA by CFRA or the UE selects the group the NW configures mapping to the PUSCH configuration used for the first MSGA transmission by CFRA.

If the first MSGA transmission is based on CBRA, while switching to CFRA, to avoid rebuilding, UE should select the PUSCH configuration which is mapped to the preamble group used for the MSGA transmission by CBRA.
Proposal 2-4: Following should be specified upon the first switching between CBRA and CFRA on preamble group selection:
· Upon first switching to CBRA from CFRA, UE selects the group the NW configures mapping to the PUSCH configuration used for CFRA.

· Upon first switching to CFRA from CBRA, UE selects the PUSCH configuration which is mapped to the preamble group used for CBRA.

Alternatively, UE can determine the preamble group even if CFRA resource is used. The same selection formulas to select between preambles group A and B as specified for CBRA can be applied. If the first MSGA transmission was based on CFRA, when switching to CBRA, UE will select the same group of preambles as was determined while CFRA is used. If the first MSGA transmission was based on CBRA, while switching to CFRA, should use the PUSCH configuration which is mapped to the preamble group as was used for the MSGA transmission by CBRA. Therefore, no change is needed for the group selection for CBRA nor the MSGA rebuilding will occur.
Proposal 2-5: Given that UE selects preamble group even if CFRA resource is used, the same selection formulas to select between preambles group A and B as specified for CBRA can be applied.
3. Conclusion
In this contribution, the preamble group selection for 2step RACH initiated for HO has been discussed. We have the following observations and proposals:
Proposal 1-1: Given that 2step CFRA resource is configured for HO, UE should select the group related to the PUSCH configuration whose TB size matching the TB of CFRA for the first transmission of MSGA using CBRA.
Proposal 1-2: Alternatively, the UE can select the group that NW configures mapping to CFRA or select the group predefined, e.g. group A, for the first transmission of MSGA using CBRA.
Proposal 1-3: For simple, to prevent MSGA rebuilding the NW configures the PUSCH configuration of CFRA aligned with the PUSCH associated with group B of CBRA. To facilitate group selection, the UE should select the group based on the payload size of MSGA transmitted by CFRA if the CFRA resource has been used for the first transmission of MSGA. 

Proposal 2-1: Multiple PUSCH configurations should be introduced to CFRA for HO to adapt to variant payload. 
Proposal 2-2: To avoid MSGA rebuilding, the PUSCH configurations of CFRA should align with those of CBRA, i.e. the TBs based on the PUSCH configurations of CFRA should be the same as the TBs based on PUSCH configurations of CBRA.

Proposal 2-3: If the CFRA resource is used for the first transmission of MSGA, UE can select the PUSCH configuration based on the potential MSGA size and the nominal required PUSCH power for MSGA. 

Proposal 2-4: Following should be specified upon the first switching between CBRA and CFRA on preamble group selection:
· Upon first switching to CBRA from CFRA, UE selects the group the NW configures mapping to the PUSCH configuration used for CFRA.

· Upon first switching to CFRA from CBRA, UE selects the PUSCH configuration which is mapped to the preamble group used for CBRA.

Proposal 2-5: Given that UE selects preamble group even if CFRA resource is used, the same selection formulas to select between preambles group A and B as specified for CBRA can be applied.   
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